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[0056] 



(Embodiment 7) Figure 10 is a block diagram according to 
a seventh embodiment. A system according to the seventh 
embodiment is constructed such that the feed forward control 
system 70 is provided with an impact controller 71 for stopping 
the function of the feed forward control system 70 according 
to the detected signal from the impact sensor 73. 
[0057] An HDD is provided with the impact sensor 73 for 
detecting a vibration or an impact from the outside and thereby 
has a function of stopping data read/write operations when 
receiving the vibration or impact beyond the tolerance limits . 
Here, when the system receives a vibration or an impact during 
execution of positioning control , there is high possibility that 
an operation of detecting eccentric component may be erroneous 
in the feed forward control system 70. 

[0058] Then, in the system according to this embodiment, when 
the impact controller 71 receives the detected signal from the 
impact sensor 73, the impact controller 71 turns off the switch 
72 to stop the input of the position error e into the eccentric 
component detection unit 11 and instructs the eccentric component 
detection unit 11 to stop the detection operation thereof. 
Therefore, the function of the feed forward control system 70 
in an abnormal state such as an occurrence of an impact or a 
vibration can be stopped. 

[0059] Then, in the feedback control system, the adder 74 adds 
the detection result from the impact sensor 73 to the controller 
amount Ub, thereby realizing the control compensation for the 
impact or vibration. 
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(Embodiment 8) Figure 11 is a block diagram according to an 
eighth embodiment. The system according to the eighth 
embodiment is provided with a controller 80 for observing an 
accuracy in positioning in the feedback control system and 
operating the feed forward control system 10 when the accuracy 
in positioning is beyond the tolerance limits (reduced) . 
[0060] That is, the main point of the present invention is to 
provide a system in which the feed forward control system 10 
is used in conjunction with the feedback control system assuming 
that the sufficient accuracy in positioning cannot be obtained 
by the feedback control system due to the eccentric component 
of the track. In other words, when the sufficient accuracy in 
positioning (accuracy within the tolerance limits) can be 
obtained by the feedback control system, the execution of the 
processing of the feed forward control system 10 causes the 
processing time to become longer, thereby conversely causing 
the degradation in performance of the system. 
[0061] Then, in the system according to this embodiment, the 
controller 80 observes the position error e from the position 
error detection unit 2 in the feedback control system, and 
executes control so as to turn off the switches 81 and 82 to 
disconnect the feed forward control system 10 from the feedback 
controls system when the accuracy in positioning maintains a 
predetermined reference value. In other words, the controller 

80 observes the position error e from the position error detection 
unit 2 in the feedback control system and turns on the switches 

81 and 82 to connect the feed forward control system 10 to the 
feedback control system and executes compensation processing 
for the eccentric component as is performed in the 

above -described first embodiment when the accuracy in 
positioning is reduced as compared to the predetermined reference 
value and becomes worse. 
[0062] 

(Embodiment 9 ) Figure 12 is a block diagram according to a ninth 
embodiment . A system according to the ninth embodiment 



* * 
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corresponds to an applied form of the system described in the 
fourth embodiment (refer to figure 7) . That is, in the system 
according to this embodiment , in the feed forward control system 
90 , the holding unit (memory) 91 holds the result of the eccentric 
component detected by the eccentric component detection unit 
11 (learning result) for each of a plurality of areas on the 
disk 100 such as an inner circumference area, an outer 
circumference area, and an intermediate circumference area, and 
holds the result for each of heads (each of data surfaces on 
the disk 100) . Then, the determination unit 92 determines the 
results of the eccentric components which correlate among tracks 
for each of the heads or each of the areas , which are held by 
the holding unit 91, on the basis of the head information or 
the track information (cylinder information) . 
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PROBLEM TO BE SOLVED: To eventually improve 
positioning accuracy of a head by sufficiently 
restricting the eccentric, component of a track with the 
rotation of a disc in a head positioning control system 
to reduce following errors for the track of the head. 

SOLUTION: This head positioning control system combines 
a feedback control system which calculates a control 
operation value Ub based on positional errors between 
the position of a head and a target position and a feed 
forward control system 10 which detects an eccentric 
component from the positional errors to calculate a 
control operation value Uf for removing it This system 
enables sufficiently restricting of the eccentric 
component following the rotation of a disk by the 
control operation value Uf thereby improving . a 
positioning accuracy of the head. 
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K7*I7— KWJW3K2 Ofc, Bf£0!>*#lcJ:OM«X2 
0*:*IB**«d»5^fc*uaiJi-5*:*C!>«aiJ»2 1 £i£ 

[0 0 4 4] ffiBRSielC**;*!,*^** 
!7-Kffl»»2 0#«MBL"Cfc, ffi«&a6»^te:fS]i:L 

ftv\ 

[0 0 4 5] tcT, mmi&Mmx^ 7 

SPl lteJ:9ftBSfrfc«fcjfc»«>flMJ, W^JtLfc 

!7-K«WP*2 0««IB*f|tjJ:**«. Jlfmictt, « 
9JU2 1 ttflitfifc^fimiffl 1 l^6^iSM^IiSrA 



20 



50 



40 



<^#^ (Ell 5) iJfctfcLT, 2, 4&<Bflfrfc 

So 

(« i <^*ite»iS6o^fl»j i)@i6 tt^m&Bttox 

JgliO^^^A^V^T, ^DjSSfll 3 4 <7> A 

*««E«U ffiSM2ttUj»2^ffiHHfie 2:FWffi 

KiMfcA*^*«#<^>*7^^fc-5 0 
[0 0 4 3] rco^^^^Afc^^T, 
(e 0) Sr*ll*J+S^:ae)^#J»»fp*u f (6 
a) fcJ:D*a&fcfca>ijBUfr*-5. 
P s) • e 0— (6 a) 

y ^fW»3R^#JWakfP*U b <&^&WJfl9*t* 3 fctfj^-r 
SCfc (eft 6. ft*, SS&fttffe, ftbj&Mftttlff 1 l 

2 1 tt7-f— K:7*!7— K*J»5R2 O0«MB«r|ftttL 

[0 04 6] roJ:5ft«*|j:J:9, 

*J»*2 0^«ffi*rfflh$-er5fc«>, W * o = > h c 
— 711 0©CPUtt7-f-K7^7-K»jaiS2 0(Z) 
»J»^n-fe^Sr«*-C*<5. Set, ^^pnyhp 
-7 1 1 0 ^ W/n tX±^MI^Irfi»t5 I 
fcW«fcftS. 

[0 0 4 7] 7^-K7t7- KMHPX3 0 tt, ffitM 
(WTiaa (2) (Dm) <0^*«I#J 
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[0048] tzx\ mnmmmx : &* y^—v?*? 

- h'fflffl^3 0{C:fc^T, {l^mil^a5 3 Hi. M<L> 
»£U FW»J»aJ12(Cj|/Tt5, FWM»»12 

[0 0 4 9] :©i54i«i:J:5, ^^«3*J-T-<#ffi 
<tf9, ffi«ft*»*Sra*W(-|Pl±S-ti:S»Jai»f^*U 

y>>$0 o*y) 4u *5J:tjhk 

[0050] ::-e, &mM&iz'tt*ti&m't*tit&n* 
r^^ioo OR) oSRg tr> K/u^e— 

* i o 3 w<*-s*t^aH-*-« ct 5* y^nn o>y>- 

*TW) lc*5V>T. fcsaftffiH0fc*m»ijA3- (a) 

W«©«**» (NRRO^) ^H^YbStlfch^y 
*IB^«Ho*v>iattrt# (B) fcfc*aiJSn-5. 
[0 0 5 1] fBBi^fe5(^ai^5> (A) do^TIS, * 

**y 4 i (cft^tsr t\cx r>s ioh7y^ic»tt 

37*- ?7- K»Jffl)^4 OIC^T, SJffflS * U ) 4 1 

h 7 y * Rfl -CtB BS <Z> *> 5 <B<t>/S#co * «: ¥U»J ItFW^iJ 
fip&i 2fc£5 0 ««4*6 % «M«*4 lteh^y^lB " 

«1 2tCi&£ 0 
[0 0 5 2] Z.<D& 5 *«j*T?*>nf*, *>5h7y^-C 

Sturdy 4 lteflM»SJxfc**t*5«:«[ffi-#-*i fc 
^-e#5 0 ^(Dfzfr, ^yKl0 4^tti*«>t'<f I 



(9) #5i¥l 1 - 3 9 8 1 4 

.6«36»5 1 *Rttfc*j*-C*>a 0 
[0 0 5 3] mX-&TJ *t 1 0 0?>&5F*iJ^ bvy^ 
ItoMisU^in C 1 -C#a6fc4»S^«'trit» (4»J£J« 

c 2 ^Afcwft^ai't?*^*: S2i i-n«, i » 

iS«t?<fe*>h?y* (^>y>^) CXOKAd CMS 
Rric#) <£>«;£filsxte. rsx= ( ( (S2-SD 

/(C2-C1)) -CX) + ((S1-C2-S2- 

ci) / (C2-CD ) j wB8«*Jcj:9Wffli-«w 
[0054] -tr-c, w*it»tB«>^^A-cr±. 7w 

20 — K!7*!7— Otdjo^T, «^«5 1ttfflE 

Yfsmik 5 o ofl'bA5Mftttlffi i i-0>Rtfl««KUI 

[0 0 5 5].6P^, mmMMfficoyj- yy*y— KM 
(BB«^ (4) £#J8D . 

40 h?y^fcst-*-»*ui»a (^-y^^m^s) ^pic^ 
a^i-«> maBo§Bfl(^c (4) ^*3ft« aB 

(0) , bm (0) Z®mmtLX. fiMMfflSl 

1 ^&m-tz 0 

[0 0 5 6] c«i5**|*K:J:9, Si:h7^BT? 

19, 7— y3i*m«aic:*5rtsr— y sfltR^iRxwn 

«r«RS«cifc#^riBfcft*. for, «<bJ85MfttU 



-9- 
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[0 0 5 7] HDDte, ^ff^bOfilb^SCrllkftl-t- 

[00 5 8] *^T? % raHlS^ffiO^^AT-tt, 8WS 
•J«MB7 l«:M-fe^*7 3^6*U«»dSA*Sns 
s^7 2*r^-7L-C«^rit»*ttl»l 1^<D$L 

[0059] ftjb\ 7^- K^y^fww*-en, #ngS5 

7*!7 — K*J»*1 0Sr«*6S-fr«^:«>ofM»ffl8 0 5: 
[0 0 6 0] BP%, *38«WBSI4, K-^y^ffl 

i oo«afeii»i-sri:tt»ai»nn**<*o, 

[0 0 6 1 ] -t^-e, WStUBBm^^^A-ctt, »J® 

*B»LTV^»frfc:tt. y^8 1, 8 2W7LT 
7^-K7^!7- KMfflX 1 0 «r 7 -f — y * ftJ3?^ 
^>6»«lt5M^^tS 0 *»i-iltf, ifP«8 0 



(10) #f^?l 1 - 3 9 8 1 4 

-fZ X 9 lzm<tLtim&iCl^ X«< y^8 1, 8 2l:t 
>LT7^- K:7rf-!7- KWI 1 O^^ — HV<y ^ 

sij^tcsjgsurm^^i <Dnmj&mtmm<DUsb& 
[0062] &iz y fflffl&soi^ &&&:£>mm<Dnm 

1, 8 2!rtyLr7^- K7^7- KM»» 1 0 «:« 

-era. 7 ^ - K7 1 7- k$i»s 9 0 ^^-c, Attn 

f^^lOOico 

mm) (c«j*-r«„ -tu-c *Hsu»9 2tt, ^^k«« 

1 *»6^y 7ST h7 y?mxftm<DJbZM'b 

[0 0 6 3] ^©J:5ft«fiK-e*>ixtf. fc*h^y^-e 

50 y 9iic«»t-5ri|j:ft5fc*, ^yK^xyrfic 
te&<Dhz>ttL<oh7y?x<nm'b<D$iimi^ ^^y 91 

(^^i^, ^ y K 1 0 4 SrffiiR «) 1 1 « h 7 y ^ 8 

(4) «raE»-J-5^ifcJ:9. TIS^: (7) *'&Z>^b 

[0 0 6 4] 
[»7] 
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(11) 



4#HMF1 1 - 3 9 8 1 4 
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0 (k)= a „(k-l)+ e (k) 



2Ts 
T 

2Ts 



sin m 



b a (k)=b i (k-l)+ e (k) cos id 



2 71 

T 

2 7T 
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t(k) 



t(k) 



( 7 ) 



[0 0 6 5] liulS**; (7) (CioV>T, s i n&ftt c o 



[00 6 6] 



a m<k) = a n (k-l) + e (k) • TABLE (sec ter) 
b B (k)- b B (k-1) + e Ck> • TABLE Csec ter) 



C 8 ) 



[00 6 7] C;t% fTABLE (secter) J 
a*s i n*»i c o s £ X - TV Wfc L fc £r ^ 

oeocpu^s(rtEBB«a (4) <Dmn&nft-fzb% 

s i ndc^t c o sdc^fiSSr^^yCEttLfc 

ho — 7 1 1 0tf>CPU£ lt x s»asts->^>^f 

[0 0 6 8] #»i<^)7^ K7;*-I7 — KM 

[oo6 9] mi<nnMBm (m<o^mmmmh 
inttai-?fc5) (757 Y7*v— mm**-?**, Fwi 

»«12I4, miSBBWS: (6) IC^-TJ:5IC, 7*-K 
'<y*»J»*oeMHft (Fb, Ps) fcoBB«»c*<5 
v>T«^«»«r»<Wr« ct 5 tt#J»*fts*U f SrJIfcti-*- 

*3SttJitMi&iS:*:lc-t-5 r i 5 0 

[0 0 7 0] 



fete, ^-^WfB^ii^Lfc^-r^^fcHDDlCjg* 

[■v*>flj|ittRH] 

[B 1 J *&WV>$5 1 o «BBtt*cH«i-S^y Kffifi 
[@2] ra*«6»ffllcB8«"j-SHDDOf-— ^*©S«FP 
[B3] l^ll^ffi«cM«rS^^^^^ffi:fi«:*WS 

[05] JB2©*Jfc*«HcH«-t-S-y Kffifi*fc*MW 

[B6] *3©*H»ffl«cBB«^a^y KttBftAM* 

[07] »40**»ffllcH«r*^y K{fc«*«>*IW 

[08] »50«B»«|»cBB«r«^y Kffi«*a&«|» 
v-^^Acoa^^rRPJ-r^^i^^^a y^0 o 

[09] *8 0|Klk«ffilcn«^d^^Ki!ltBft«ffiff 
'>^'7 i ^^«^;$rtftP^-r5^a60> r n y ^0 O 

[010] J»7 0**»JB»c:BB«i-*^y KffiB**WJ 
•p->^^A^H6fc*riaw-*-*fc»o^B -y^0 o 
[011] »8 03MK»JB^BB«i-5 — y Kffi«*»»J 

[012] JK9flD*lfc»ffl*cBB«+5^y>*ffi«»a6»J 
50 W^^AOftE^tSrRW-fS/t^O^n y ^H. 
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[Ill 5] fSjfc^^-y KfilftftMS^fAO^W 



t&mW- 1 1 - 3 9 8 1 4 



70 



22 



1 2-FWH»» K7*17— K 

1 3-*D*«P 

1 0 0— T^-f*^ 

101-477^ (i^y Zs4t) 

1 0 TK-fe^^r 

10 3 ^ KA"=E~ & 
1 o 4—-^y K 
1 0 5 - ^ y YT 

(VCM) 

110 — -v-f ^ d n > d — -7 

111 — A/D ^ 
1 1 2-D/A3W<- ^ 
1 1 3— VCM K9-Y'< 

1 1 4-^5/ K7>y 

1 1 5— U-VrTVUafc^ KI9J8 
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